Corticotropin-releasing factor (CRF) induces desensitization of the rat pituitary CRF receptor-adenylate cyclase complex.
The rise in circulating ACTH levels after adrenalectomy in the rat is associated with a decrease in CRF receptor-binding capacity in the anterior pituitary. To investigate the role of increased hypothalamic CRF release on pituitary CRF receptor regulation after withdrawal of glucocorticoid feedback by adrenalectomy, the effects of chronic CRF infusion and lesions in the medial basal hypothalamus were studied in the rat. Subcutaneous infusion of CRF at 10, 25, 50, and 100 ng/min for 48 h in intact rats caused dose-dependent increases in plasma ACTH levels from the control value of 32.1 +/- 4.3 to 58.0 +/- 4.9, 82.0 +/- 7.1, 135.5 +/- 11.6, and 149.2 +/- 13.2 pg/ml, respectively. In contrast, the pituitary CRF receptor concentration was reduced by 25.3 +/- 4.5%, 38.3 +/- 2.5%, 43.8 +/- 0.9%, and 45.8 +/- 2.0%, respectively. Intravenous infusion of increasing doses of CRF caused a similar increase in plasma ACTH levels, which became maximum at the lowest infusion dose (32.4 +/- 5.4, 138.5 +/- 12.3, 162.0 +/- 18.3, and 167 +/- 19.1 pg/ml for control and 10, 50, and 100 ng/min CRF, respectively). Pituitary CRF receptor concentration was again decreased after iv CRF infusion [by 42 +/- 6.2% with the lowest dose (10 ng/min)], with no further reduction after infusion of 50 and 100 ng/min (49.0 +/- 6.8% and 26.0 +/- 6.2%, respectively)]. The decrease in pituitary CRF receptors after CRF infusion was accompanied by a decrease in CRF-stimulated adenylate cyclase activity, with a 10- to 100-fold increase in the concentration of CRF required for threshold stimulation. In cultured pituitary cells prepared from animals infused with 50 ng/min CRF for 48 h, maximum CRF-stimulated ACTH release was reduced by 29 +/- 3.2% (P less than 0.01; n = 3), with no significant change in sensitivity to CRF (ED50, 0.6 +/- 0.5 and 1.0 +/- 0.5 nM CRF for control and CRF infusion, respectively). The role of endogenous CRF in adrenalectomy-induced pituitary CRF receptor down-regulation was also studied in rats with medial basal hypothalamic deafferentation. The marked loss of pituitary CRF receptors after adrenalectomy was completely prevented by such hypothalamic lesioning, indicating that receptor down-regulation was dependent on the release of CRF or/and other hypothalamic factors. The data demonstrate that while increased CRF levels result in down-regulation and desensitization of pituitary CRF receptors, the differences between adrenalectomy and CRF infusion indicate that additional regulatory factors are involved in the modulation of CRF receptor content and activity after adrenalectomy.